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ABSTRKCT
This paper discussbs Piagetls constructivist theory

bf logico-mathematical knowledge,.the development of knowledge in
children, and implications for preschool activities. The theo'ry that

a child cannot understand anything,he or he has not constrUcted is
advanced. Contrastt between Piaget.'s theory and the theories of
Gibson and Luria are 'described briefly.'It is proposed that although
language plays a role in logical thought, it is itself insuffi'ciant

to *cciount for the development of cognizance (donsciOus knowledge).
The development of-knowledge is.discussed in terms of the concept of

lobject permanence; the ability to unde:stand how things can be...
transf6rmed and the ability tO construct.retatedness.through
inference. Piaget terms.this inferential processOiOgico-mattematical
knowledge. The role of action in thie davelument o.
logico-mathematical knowledge has impliChtfons for preschool program
content. Three.problemsswith which young children characteristically
have.difficulfy are discussed: 11) the problem of gaps (inferring
continuity.in the face of dlscontinuity); '(2)" the problem of
representation'(reflecting on the4torm of movement) ; and (3) the"
problem of procedures (relating static states to the tDansformation
that produced them). Nays of encouraging deveiopment in these areas
ara presented in examples'from\the School,for Constructive Play at

the University of,Massachusetts. Also liscugsed are new teaching
tebhniques defhed bf Inhelder, Sinclatr and Bovet that are-based on

a predict-,observe-predict par4tgm consistent with constructivism.
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re\ fhe Implications of Pil.;getp's Constructivism for Early Childhood Education

1
George E. Forman

t

'What is the construction in Piaget's constructivism? Piaget main

tains that we cannot understand anything.that we ourselves have not

constructed. This axiom,has corollaries about the definition and the

source of knowledge. Constructivism has.been criticized, but the crittcism

comes from a confusion over-the definition of-knowTedge and a simplistico
,

view regarding the source of knowledge. a

To Piaget,knowlege is consciousness.of the procedures by which we

make' conclusions. Knowing' is more than doing, even thouO doing is the

source ofjnowing4 Knowing is representing the doing as'a general structure.

The structure itselfbecomes:the object of k'nowing. The construction of
1

knowletlge is a proCess of making explicit the structure of performance,

and laten in development,,:the structure of thought itSelf.

James Gibson has criticized conStructivist theories of-perception.

CS) ,He maintains that we have ignored the imMe e amount of informati .on that

is in the-environment, information which our peripheraT ,sensory.systems

C\t, are dedigned to pick up Tather'automatically. Gibson's work does not indict

ocr)

.

.

Piaget's constructivisM for tworeasons. Gibson's work abalt with continuous'

stimulus. evenis; P i h.idget'-wok deals wit diScontinuous events. Gibson's

theory pertains to our automatit pick up of sensory Wormation or RESONANCE;

The author's address is : _George E. Forman, Associate PrOfeSs6r;
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Piaget s theory pertain to our gradual awareness of how we know or
.

COGNIZANCE.

Piaget is'well aware of the sophistication of our'biological equip-

ment as actiVe ,systems. The perceptual systems set adaptive constraints

on action, the feirm Of action sets adaptiVe constraints on structures used
,

k,P\

.for.knowing. Tiaget's knowing is more than Gibson'sAooking, but both are'

more thannaive theories Of passiVe seeirib -- as we will see.

What about the sources of knowledge?. Piaget has identifie0)everal

..' :sources, but emphasizes their interaction rather than their independent

effects. Knowledge can be construCted fi-om information,that comes from

others, from ebjects, and from'a reflectfbn;on-our actions per se: Other

theories seem to emphasize one source over the other. Let's look a

Luria's work. as an example.

Lur4a makes.a strong claim-chat modes Of knowing are a produCt'of

Hthe practical activities Of the culture. The_agrarian serf of Russia,

classifies objects on the basis of functional and situational dimensions

(e.g., axes and woOd are both tools', since "you need them both when making

hat6les.").Lgost revolutionary workers who haVe organized collectives'and

who have institutidnalized instruction cfiisiffon the basis of, abstract

definitions (e.g., hammers and axes are tools "because they are both used'

.

to.'Make thingst"). Luria concludes that the *shift from serf to cell has

caused a shift from Situation-bound to abstract modes of tfilnking.

'At fir4.t glance Luria's work seelis to contrarlict 'Piaget's.emphasis

om.the biological origiAs of cognitive development. A close reading of

.Piaget'S Biology and Knowleqe (1971) removes this.apparent'contradiction.

Piaget's work relatesito how it is that abstract thopght is possible at

.all, not why it.does for .does not occur in one.particular-social setting.

;
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LUriaAsijntereSted in/efficient cause -- the motivation of cognitive
°

development; Piaget with lormal.cause -- the inVariant course of cognitive

development. Source ,to'Luria means force; sourte to Piaget means, origin.

The Shift from feudal serfs te organized t'ollectives itself was possible
4

only because we humans have the cOmpetence to.deal with complex relations.

New complexities are constructed out of old complexities. Old complexities

Are the origins of the new. Piagetstates that thp person cannot be given

-a new structure, be it linguistic or political. The new structure must be

assimilated, the old accommOated, to 6reate a useful intellectual structuee,

a structure that does no-t4fUnction as an automatiw. To say that Culture
$ '

is .the source of nadesiof knowing begs,the question of holff culture can

change in the first place. In like form, to say that language is-the

source Of logical thought begs-the question of how the chi'ld develoPs to

a point where he can profit from an'interaction.with speaking adults.

a,

*S

language is important; but insufficient to account for the develop,

merit b# cOnscious knoWledge:- Does knowledge from-objects.explain knowing _

\ ;

more completely? The child can explore objects and discover their' rigidity,

texture, curVature; and Qlo HoWever sentory explorations Aone will

Inever lead to a conclusiom that object§ are, permanent. Permanence'Must

span discontinueus stimulus events: objett seen, object not seen, object
1

seen. We tan't say "object hidden." "'Hidden" is a-complex, inference.

4.
Object permanence is not in the.ambient light. True, the.child.May smile

in recognition of the second.sighting of the object, but will the child

search.for:the object when it is.hidden from view.

The search-has profound implcations. .TO use Pia4et's term,,search-

ing'implies that the thild has closed the-strOcture ofthe MoveMents.of

Self and object. The child has done more that.) recognize the physical

4
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similarity between two citings. The child has.done more than distinguish

1 '

self movement from object movement. He has coordinated tilese events into

a closed structure. The 'closed structure is' the source of tigr-teaplusion

that the object is- still in space, albeit behind a screen. He knows that
I)

the object still exifts, that is, he has conStActed spaCe The structural

' closure of these respective Movemenfs results from autoregulatory processes.

These processes are endogeneous to the organism arid cannot themselves be
4

jearned, They are part of what it means to be Homosap4n. Regular

patterns.of peek-a-boo no matter how frequent or contingent are, insufficient

to account for the construCtion of space as something known as a Jlace in

1 .

which tile child himseltf can be just another object.

With further development the child comes to understand how things

d, how -6 make the object reAppeari what procedure was

form the shape of the clay, or what procedures maintain the

!"

equiVance between or inal and transformed states. Initially-states are
,

understood at s4jc and disOrete. The child must construct their

can be tr

used o t

. 4 .

relatednessAy inference. Piaget teAnt this inferential,process

Mathemat'cal knowledge. With development logico-mathematical knowledge

:beco -more consciousmore an Ojectof thouiht and thereby more Oapable

.

of being a' tOol for th-inking, )_ogico-Mathematical knqwledge closes the

structUre of object permanence, 'Llbses the inference of cause and,effect, (

and closesihe syllogism.of-propOsitiiinal :Never4eless, logico-

mathematical knowledge cdmes neither from objects or'others etlone Their

._primary soUrce comes from:our endigen us competenceto relate successive

actions intO total form iridepenUent Ofects% ACtion hat a form as

well as 'a .cause-effect content. Piagetts attention to ttle'form of Action

is one of hitmost important...contributions to epistemology.

't



' Action can be back and forth, in- and out, together and apart, away

from and toward. Once the child begins to think about the relation of two

actions he is on his way to the, construction of;abstraci'thodght, thought

that deals with logical relations rather than merely contingent reoccurences.

the shift from functionalAituational modes of.thoudht to abstract thought

'may be motivated by the sOcial press, but it has its origin in the universal

competence of our specie to reflect on the form'of two'successive actions.

Consider the shift from spatial relations.to tXonomic relations. The

tatl is a spatial part of the.whole alligator. ,The -alligator is a taxonOmic

,N

member of the class reptiles. ^A'tail is only a tail; but.an'alligator is

,also a reptile. The also tn that sentence refers to the,du'al "position"

,of the alligator; but.this is not a spatial position. The transcendence'

of time and space results from closing the structure,ta structure that

-siMultabeously'relates "movements" in two directions. Being in two positions

at. once (that is; two categories) is the essence of the logical, non-causal -

relation. The child constrticts this structure out of real movements by

reflection on their form. Form is frozen movement. Language is (necessary

to'extract time from movement, but cannot,ftseTf. be the Origin of the form.

Do the details Of Piaget's constructiVism carry ani implications

for educational practice? Piaget' has identified,important intellectual

achievements accomplished by the child between the secola and .seventhea'rs

'Nof life. His work definitely has tmOficationsior eai'ly childhood education.

I see two broad areas of application: one, the content of the preschool

program, and two, the techniqUes of teaching young children._
0a-

Progeam content,ean be defined by the problems writh which young
A

children Characteristically have difficulty. I will mention three. One,

infering continuiti in the facie of discontinuity, o the problem of gaps. °

,



Two, reflecting an the farm of movement, or the problem.of representation.

Three, relating Static states 0 the transformatiOnsthat produced them,

or,the problem of procedures. During the age fromrtwo to seven the child
. ,

IS:busily enstructtng representations of procedures so that she can'

unders'tand the 'gaps in discOntinuous events; '

A

Doe% a b4te from this piece of cake.taste as -good"as my neighbor's

piece which came from tlip same cake?.. Why.does Pulling down on the pulley
\, r

rope make.the basket go up:When/f-oial4 it to come down? TIthii

.

.

. / . .

.

_
. . .

butterfly ever havbeen.that caterpillar? .These problems exisl because
( . ...

the child cannot coordinate-the elemel Of the relalion.. She views them

as discontinuouS, discrete eventh. Once two pieces of cake.a're-ScP'arated

from each other the young chi finds it diff cult to think thal both

\
. ,, , ./. 7/

pieceS came from the sime7whole: 'The child cak undergitand how.two
', .

spans of rope can be'part of the.same rope if pullihg.down on one leads to
..

. I .

. . ,
,

an opposite effect in the ether. A butterflpthat once was a-caterpillar
,

is as incredulous to.ttie three year old as your acceptance of the fact .

, . .

'.. 4

I am simultaneously.a person anea whoppe(b6r0r.
. ,

-Snow was once water. Mother, still lov8 you even when-she iscloW.,>4

Two is greater thancone but less than three. Your wishes are not

automaticallj, known by others. These are all forms ordiscontinui6es, .

either .actuAl or phenomenAl, with which'the young child my$ deal.'

This brings us to the problem of procedures, relating states to,

transformailons. The construction of the proced,yres. by'which one state, ,,.. .

, . .

changes into another is not a simpleptter of reading fram-the environment.
'

.

Often the transformation must ,be -Here is an example. '-Kevin
, r ,

and his teacher were-making imprints in rolled-out dough.. Bath vin and

hfs teacher had identical objects:a holloWlplast cylinder. K511n makes
4:18k

7.
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a rectangular imprint with the side of his cylinder. The teather takes

her cylinder, rotates' it, and presses the top into the dough making a

Orcle. Kevin stops what he' is doing, looks enviously at the circle; then

grabs the teacher's cylinder so that he tioci can make circles. The Cir?le

he makes 'seems to be an accident of/his drip. Of course, he could have

.

.Made a circle with Kt oWn cylindeV. But that would,hawe required an

inference, to wit: sinCe dur,ajtts are alike.the. circle'resulted .irom
4

vtransforRation of the Aject. ,i(dyin only .Saw that the teacher's toy,

as a sOtic state, lead to the circle desig7, a subsequent state. Grabbing

and 9ssessiyeness, common traits in two anI three year olds, might.bb

, explained by the children's failure, tO und rstand that cde object is often

( just as good as aril5ther, as long as the (:$1 eA in hand'iS properly trans-

'formed. ,.
.

, I

. .A.t.the School for/constructive PlAy, a Piagetian preschool at the

UniVersity of Massachusetts,. we have a s ogan. Change,Without Exchange.
, .J .

.

We encotirage the child to change'tNe ob ect ratherhan exchange it.for a
I,

.

- .

.
....._..-

. or,

new one. Preschoo) educat'ion peeds to give.the child control over the
. ,..

propedures by which different effectS/are.createdwith'the same object.
.-

At our.school 'we have wagons that tho/child can change.from waddle to rock,
.

. . /

holl balls that tilia child can'ohange !,,,:zr light to heavy.. By -focusing
-,/..

a-
on w. thin'-pbject changes rather than .between olSject exchanges children may

k .
.

,
More likely form a Ghlilean world view of process rather-than an Aristotelian

, . .,... .

world.view'of discrete categories (kce_Elkind, 1969)..2. Perhaps early educa-
.

tion can prepare the child to apply within-objeaLchangeto\between-object
.

,..,

%.
-

\ '

,

2
Elkind, D. Conservation and concept,formation. In-E. Elkind

J. FlaVell (Ed.),,Studies in Cognitive'Development. New York:, Oxford
Unive6ity Press 1969,4p7-171489.

.0"
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differences later in his schoo4 career,'sUch as understanding the continuity

betviten man and ape, br between us and them.

This bringS us to the problem of representation. 4Presentation is

,essential for filling the gaps. Gestures, graphics, 4nd language all assist

the child to spante discontinuous and to identify-the shape of change.

kt the School for Constructive Play we.encourage childreA makt.,

graphic representations of, motion\ttself.. Seth rolls a plastic spool down

an incline.; ae spool makes paint-blips as it Alls. An'I.V. tube filled

with colovied water is suspended from the ceiling making a steedy drip it(

the sanci-.: As Amy:moves. the tip Of the tube quickly she'notic65-ihat the

spots are far apart: 14hen,she moves the tube mare skiWiy,'thespots are

closer .6gether. 'A teacher wetS a'section of the sidewalk.so the AIldren

can notice their tricide tracks,:-Thesegames .andmediii we feel, help

children freeze MoVement,so'that\they can stwiy the form of the action:

. As ane:tridycle buff exclaimed after makina reverserection with one L...,

wet wliee1-1:ook, I 'made the letter Y!" /
,. .

Our teachers use language that emphasizes the action. We shy away
G.

.

from/the questionoNhat is this?"'and seek opportunities to ask "How.Aid
, A,

Au/do that?" More often we parallq play and make si501:le declarative

sentences sjiciLas."denny is pressing her clay, now she iS-stAtching it out."
. .
, .

Word like'graphics, can atemporalize the movement. The word S4rids1 for
..,/ .

the t ire procedure., The contrtction of the procedure makes it easier for
. k

--.

,
1

4)
_

the dlij &to-coordinate one state with its origin. Coordinating a state

with.its origin ts r less than a dynamic understanding of the present state.

LetS.move quickly to techniques af teacg. Constructivism is4a

th f liow knowledge depends on endogeneous vtivity. Is-fi, therefore;

only:a theory of:self-education? 'Can we loot ,to cOnstructivism,for guidelines
0

A/
r
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for teaching techniques? If we accept the leap froti Is to Ought, hOw can

we best preserve the child's natural constructionbf knowledge?

In a 1974 publication Inhelder, Sinclair,,and'BOvet define exciting

new techniques of teachingtechniques that are consistent with cortructivism.

The basic paradigm is as. follows. The child is;nevergiven answers verbally.
ay%

'He is presented'questions which cause him to repeatedly contradict his own

prey_ious prediction about the outcome of the same,event. For example,

equal quantities of water in identically shaped glasseS are simultaneously ,

drained into two glasses grossly different in shape; then these two,galssesi

,are drained into indentically shaped glasses.. After changing this predictions

regarding the two water levels, only to find the new pre4ict1on disconfirmed

. as Well, the student begins to rethink the reasoning behind his answers.

He somehow feels that the wOld itself could not be that caprious'. .These

games ire designed to pit an advanced mode of reasoning ("It's the same

waterl agal st a less advanced mode ("It's the same amount of water.").
7

The conflict ntually causes the .chilcLto asSimilate 'the-iess advanced

mode into the-more advanced mode, which has the additional effect of

elaborating the mor advanced mode/ i.e., accOmrodation occursralso. '3 .000

I-.

Piaget, in the preface to th4,4 work, points out that this model of

learning f's quite different from eitherrespOnse shaping due-to external

14.

reinforcement or stimulus discrimination due to selective feadback. ¼We have

here a case of constructive.assimilation-which cannotkbe accounted f by

prrnciples of generalization br differerIiation alone. An implicative

closure occurs where parts of the strucce explain other parts. The

3Inhelder, B., Sinclair; H. & BovetAM. Learning and the

Development.of tognttion. Cambridge: Harvard University Press, 1974.
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mode of thoUght (conServation of identity) clews with OW lower mode o

thought (conservation of quantity). The closure rxplains the illu%ory

differences in amount. To Piaget, knowledge is itiore than igno014mis.:-

leading ugh, like water leyels. Knowledge is IwIng why those cues are

. misleading. Knowledge is a matter of understanding what you see, not,a
..

decision to selectively ignore.

The Predict-Observe-Predict paradigm is general enough to be used

with yoling children, even though we do not often ask young children to

make a verbal prediction. The-teacher pas an off-Aized wheel on an axle.

Can the child negate the teacher's transformation to recreate straight

rolling wheels. Or can he make some reciprocal adjustment.in the position

of the ten pins to accomodate the arcing,path of the wheels. The conflict

staged by the teacher camtventilally'cabse the child to consider,the

relation between structure and function and thereby make predictions which

are confirmed. At the School for Constructive Play the teacher's role is

trouble maker, albett a sensitive troUtle maker. The staging of conflict,

judiciously dispensed, is a teaching technique that is.consonant with

Piaget's constructivism. Conflict comes from a clash of ideas and it is 4

only through rethinking.that the clash will beo,resolved. This rethinking
s'

is en endogenous, self-regulated procss that dehws from previous sensory-
,

motor schemes, and which themselves 'dra from biological.schemes: Conflict

resolution is more likely to preserve the.continuity between biology and
;

knowledge, at least knowledge as conscious understanding,.

After 1a11 of this, I hope you are both conscious and understanding.

I

Thank ycitt.

11


